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PROBLEM TO BE SOLVED: To improve the energy capacity and cycle lifetime of a lithium secondary 
battery. 

SOLUTION: In a nonaqueous secondary battery having a positive electrode, a negative electrode and a 
nonaqueous electrolyte, the positive electrode contains the lithium contained transition metal oxide, and 
the negative electrode contains a compound containing silicon atoms, and the expansion ratio of the 
negative electrode accompanying the insertion of lithium is set at 1 .05-3.0, and also the mean grain 
size of the silicon compound is set at 0.001-5 &mu m. 
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uy-^ptvy-^xy^-zf y-7- (E P DM) , 
x/^y^EPDM, # y t'^yUTir*— /MSHII, 
/isj* y u — K 2 -xf/u/sariz/ur^ y u~ h 

^ o^) y /utt^^-r/usr-^^r-rs r 
^ y /u»3i*7vi-#fi-g fc ft: v (^^) r^y^^ir 

— 7^yp-hy^M^ f=/i/7-fer- h^<£> 

y h^Ky ^ i^vSMB* ^y^^x/uiisw, 

5 0 wtz^yr^ y/uSf^^T 1 /^^^^^^^, ^/u 

^=^-» f/Hr/un- ^yrh77^taxf i/ 

^y7y{bt'-yry^(ff)^6 0 :tib^l 

X^O. 0 1 — 5 /im<0^^fflP5^J: 9 #3: L 
<. 0. OS-l/im^^^^ffl^^^^W^t 

*sft-ciie*»j<z>»*Dafi 1 - 3 oit%w^u<, 

[0 0 2 7] 3E«#J(i. ^$n/cm?Hilz^^T. ^ 

j&s-e#£o 'fy/nt^y, ^yxf uy/^^ 
ti/7-fy*/fyv- tfy*. mmttwmm&m^ 

bt^6o 7-<7— <n%$J)nm&$fWRfe£ti,fj:i^, 0 — 
3 ofiil:%*s#* Ut\ W^>*S»Jtts SS«&t«r« 
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[0 0 2 8] *58^T-fiEfflT*#-5*S(*(iiEffittr^^ 

[0 0 2 9] ffi<Dm& t U-C(i7 m~ 1 0 0 p. m*S» 
* L < , $ <b U < f* 7 /i m~ 5 0 /i mT«> «f io 

2 0 0 /x m*Sff 3: L < . * b L<li7|im-1 5 

0 /x mT*fc9 . Wl-W* L< (i7 it 100/1 mt^fe 
««flcO*fiflri: LT(i9 8%£Jl_bdS#*L<, £ <b 
tCl#£ b < fi 9 9 %« Jit?*> 0 , «M-#£ L < (i 9 9 . 

[0 0 3 0] ff fc> T^yx^ 

7y*m ^yxf uyfu7^u-h, #y#-# 
-^^m^. ^y ^/u^^^^tf 6: s» 

[0 0 3 1 ] Jfclc*ISWi^*3tt-5iEft«ffico»j«(co^ 40 

(ornate i it'fcott 2SK±^b«rit$tfC^r t 

(tu<tt*ittfi) ^B^2JiJ&L±x-*>ort 
LvM*/Stt. jE«S«)K (<LL<f}ftfci 
WW «r**i-6»i:jEKe»« <fcU<ttA«W») 

<feL<tt*l»rtM ***TL*tViK«:. lESSttlt 
(t L<liftfii*f») £^^6Ji£f£»i-£fc«)tf>R so 



14 

S^PB^^fcS^raJl. jE^f&#9g L< !Sftffi#f4) 

[0 0 3 2] &mffii*1Efi^m&ffi%i£tz&jEnm.&*> 
|/^^tWc&6 ^ Li\ ftffid&^T. y^^ 

1 0 0PPM J£AT, L< fi^^to^oo^ 

mm^^tc^ni'(Dm^2. 5»% 

£JL±. 9 6li%l^T^L<, 5li%^± 4 9 5 
M%J£ATri s J:!>#£ L<. 1 0lt%^l, 9 3fift 

[0 0 3 3] *?F«ttwW®14«i^-^ LT(i. & 

mmitm, &mmm, mmmm. *-^7y^i 

5X1 0 9 Q • m«T* s ff* Ll\ 
[0 0 3 4] M&^^LTIt y ^*A£<7?K££:t£as 

e><o&iRl»*^^tt. »«^^i"ix 

#*L<, 0. l^mWi, 1 0/imJ^T^ct 9 »^ L 

[0 0 3 5] K*«t^i Ltfi, «5KSffie»K»^e 

[0 0 3 6] S«ftJCa»mi44:ttpfc*^*^«ttfc-:- r 
LTfi, f7Dy«, S iC, 
A. T/U^T", v?yun=.r, -rtf^isT* J*7 4 h. 7 

ft^oo. oif^^±, io»a7t*«n»*u\ 

[0 0 3 7] IE (ft) OfgfSv'-MilE (ft) fiitO^J 
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if-, yVi-^-. y ^ ^rir-. 

MtopHl^iT*(j:5-10, jEf^Xfi 7 — io 
1 2 LA\ 

[0 0 3 8] a#(iS>«r(^*ftr-fT'5 
— KiSfe. ^^h/u-^a^ ^7>f K 

Ll\, a* (is 0. 1-1 0 0m/5><?)Mt' 

CifttSCi^ M^*h^<v 
Sfcj»«JE3BIS^c«ffi-ei 0-1 0 0 0 //mr**>S 0 S5 

Molffiv'- Hi, fR!L 

60 ft«rafi(i 8 0 — 3 5 o < twcsiaas#£ l < . wic 30 

1 0 0-2 6 0t(OSre^L^o tt»«<E>£7k4li 
20 0 0 ppmOT»^L<, SOOppmTOct 
«3»£LV\, hco/E«^ -f&d&JB^X^ 

PS5££*bfct^ 10kg/ cm 2 - 3 t / c m z 
£Lt\ ^ U->-y-^U^«fe(0^u^jtfi(i. 0. 1- 

[0 0 3 9] *«M-C{£fflt?#6-fe^i^ — ^(i, 

t'i/y < l:f7ay^||^ > #y xfi/ytf7a XT) 
cO^^^L^o «fIC. TL&^O. 0 1 — l/i m. so 



(f 5 ~ <t^X#5 c 

[0040] m»«(i-«icxftjei:«flt^b»ricsn 

Xfi, Wttf, L1CIO4, L i B F<, LiPFe, 
L i CF3CO2, L i As Fe, LiSbFs, L i B 10 
Clio. L i O S O2 Cn F2n-t T^^il67/U^D^;U 
(nl*6£Jl~Ftf>jE<£>SSfc) N L i N (SO2 Cn 

F2n-I ) (S02 Cd Fz^! ) X'm£tXZ>-< % K46 

(m, n li^rft^ix 6 $XT<D jE<E*Sc) , LiC (SO 

2 Cp F2M ) (SO2 Cq F 2q .j) (SO2 Cr F 

2.-1 ) X'fESitS^ KJ£ (p, q. r{i^rtb^n6^l 
A 1 C 1 4 , L i C K LiBr, Lit. ^nn 

>y^«?^. Eg^^— /u^^fty i 

*>€>^fSL i PF& *r*§»Lfet<7?^^ 
9 0. 2 — 3-=t^S»^ Ll\ 

[0 04 1 ] 3fc^WT-ffifflr*# hfemt LX(i. t c 
Tir^-h, £7 y{fc> ^/urir^— h s — 

/U. 1, fh7t Ko77^ 

2 - ^f;ur h 7 t Ko 77 ^ ^/u^/u^^-^y 

h\ 1, 3-yt^rV7^ 2, 2 - fcT* ( h y T7yU^ 
^ y ^/u) -1, 3-yt^77y, /t/UA7; F\ i> 

h-hy^. ^^/u^e/^^-r^. y> 

*r- - ---- --rr-y^^^/K hll^h^ 

-. -r 7 73i:VK ^^/^S^) , 7"nt e 

o v>^mmm*m?z>^tfrx%, znb<o-m^ 

fc(i~M^±^rfl^LX{£ffl^r^ 0 ^ixe><0<c^r*tt. 
TO-^- hHtlixf i/y^-^,- k 
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— K ^cj f WJ-/t^- K 1, 2-v>yh^r^>^ 

- h£i§!L?&^ Lfeffl/SifttC L i C Fs S Os, LiCl 
04. L i BF^*J:ay^/cfiL i PFs^Ci 1 !^ 

uv^-jK-* — h<7)4><£< £ < 3 — ^ ^ — 10 

il-S-iSfiiStw, LiCFsSOi, LiClO^ t> L < li 
L i B F4o043^^^(^^/>/^< £ ^ — m<D^t L i 

[0 0 4 2] m^ffiwtel-fcw^/jrisflcajiyKt 

[id, L i cOgfb&L ^n^fl:^ KlRKJe*ir* s J: 20 
<&t>txXl*& n tefrX'h. L i 3 N , Li Is L i 5 N 
12, L i 3 N — L i I-LiOH. L i 4 S i CM . L i 4 
S1O4-L1 I-L iOH, xL isP O4 — o-x) L i 

4 s i l i 2 s i S3, mtv >1£^%ote t'fcfcxhx 

[0 0 4 3] t»i*l»Stli, ^\y^^r^ 

-£±IE*X^ hi'ttmJW&^ig^ftk y ^B^^/u 30 
#y^-, *7n h Zlttcmft*^ 

[0044] ^fc, a*^3fej6ft*«Ftt*ekm-r5iw 

x^;^ ^ y — /U ^ h y >V7 * 7.-7 7 4 K h y 

n - 7 - - - ?r F\ — h n^Vif 40 

- . ; s-mmttvy 

y . " . ~ . =.-r- , isSSffir v^e-^AJ^ 

Tjfy oc^u>y y c: s n— /K 2 - ^ h 3r 

y— /K a 1 c 1 3 . ^mti^y Bffi&*K<o*y 

^/U*y>\ ^;l//1fn/Ul^o7y-vH^ 
$L 1 2-^y^>-4o9^9^^ 7 £ V^i— tvHS. 



18 

60 

[0 0 4 5] ®»f«*r=F«Stt^i-5fc«>(^^o 

[0046] mmmn, frftRxfmtmtft&xz sfc^t 

^e^^ftll, 0. l-5 0 0 ppm, £9£?£L<fi 
0. 2~ 1 0 0 p pmt'$)5o 

[0 04 7] IMfi, ^ft^r llelT^AUTt).^^ 
2Hia±l^(trftAt6r t^S 1 ^ 2 01^ 

[0 04 8] *«w-cflEfflr-^ 5m'?&te^ctt>*m?&^ii 

fl£ (SUS304, SUS 3 04 L, SUS304 
N. SUS316, SUS316L. SUS 4 3 0, S 
US4 4 4?) , ~>ytr/uj. y*$:m^frX7 L >'l'*ffi 
WL (l^±) x 7VU- ^ A £ (±^e (O^^. 

^^v. mxfrv, nmt^x. nmMrnw:. mmmrn 

5^^, ^^^uxiPlS, 7/U^-)A^/- ;: |j:^(7)^ 

[0049] *»wt-ffifflt$ y - b*ma-±, m^te^ 
y - Kfio«»jfe(±, ^^j^^fe («. ii:«EXfi^^^ 
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[oo5o] *«wt'ftfflr^$^y htt. fcric<t 
n-^Ttfy-^-, #y * k. ^yr; K-efct). it 

[0 0 5 1 ] JL^±0O J; 5 d LT^^T f>*Lfc«?&f;fc, 10 

&zkfcT*$ z> a i^Ki, raffia y^A^a** 
v ^$j*(nrtft&m-\zi-&tci&<Di&mmm. mm 

£Aff Afflco 5 0—12 0%£rf¥ A-T6<Ot5W^ H/\ 20 

60 

[0 0 5 2] *^W^^fcffl^»*Ll^-^V^* 

7 0t^T^t<, 3 0t^±6 0tJ^T^J:^ 
£L<. 4 0Wl6 0 c Cra^f 3 |^ll\ £ 

2. 5VJL^±3. 5VJ^T* S J:9»*L<, 2. 8VJ^ 30 

±3. 3 var^§?)i:»s ^-^^^sapflfii 

< N 4. 0 5V^14. 3V«T^J:Dff*L<, 4. 
1VJ^±4. 2 V£ATa s HK#£ Ll\ f£t£{bt£<^- 
i^^*fl=fc Ltfl, BflaSm/E*s 3. 9VJEJLk4. 3V 
«Tj& s »£L<, 4. 0VAU±4. 2VWT^C^^ 
L<. r^gli 3 OTOTW^ U< . 4 0t 

2 B^t,±2 0 0tAT^W^ U< . 0. 5 0J^±5 0£JIT 40 

[0 0 5 3] *»M^ffi?fi(i!^S(-fEi:T^K*fT*«S 

[0 0 5 4] **W<o«»ii^SlciCi:ria»*Sria^l 



20 

(#e?&xt//*fc(ia«?fe^*^sffi. fas, 

= U ^Bftf>*iSltSrie»T-rs«fi6S:W-r[H] 
«JE^*d]K (DC-DC =1 

y — Ktg*r*»-r5c t -e@5£L-cfcfi^u y^^/h 
fi, mms*v#^mmmff&m. assess, ^m^m 

[0 0 5 5] «^^iMI^Wi:^ffl^x6 0 
>^ 7, — BS^:7#y 7, u>X{^#^^yu 

[0 0 5 6] 

«KPfi3t$;h,5fc<^T-ti:fci\, 
[0 0 5 7] HffitRI 1 

LTWWXO. 6 /i mO#*Si& ^r-f 
(fl^tt-l-l) . ¥«WXO. 0 1m 

^LfcOT^M^^LT, S i-Ag^i at 
2 Sfl:Jt2 0-8 0), S i -A 1 Mfrfr*- 

3 Mfii£3 0-7 0) , Si - A g-Cd 

4 Sfttfc 20-70-10) . Si-Zn (it^^O- 

5 SStfc 30-70) x Si-Au (ik&Ofo— 6 S 
Sit 20-80). Si-Ag-[n ({L^^)- 7 fi 
fitt 20-70-10), Si-Ge (itS&)- 8 fi 
Stb4 0-6 0) . Si - A g -S n (itS^)- 9 fi 
Stfc2 0-70-10) . Si - A g - S b (it^Vd- 
1 0 fiatfc2 0- 7 0 - 1 0) . ^^^^JtC^^cL/c 
L i 4 Si *»?>-f y/p evur^=»— /I'Srffll^T L i 

«b-&i»-l 1) . ^Jfgfi^-f^^^n^^/u^ 
y*«r»-&L. 9 0 0tT'WLt1#Wci^^7 
/UrfV^XEf-CSW)^ /H^rl»»:(C LfcS i - S i Oz 

1 2 sait 8 0 -20), ra«<z>#te-e» 

bixfcS i-AlzOs (It&VO- 1 3 mffiit8 0-2 

0) , ««*f«)o#isfe(rr*ieft^-r**ffiicft5>o# l 

m»^Lt, A R J!>o^LfcSi (it-Sty)- 1 4 
S i - A gOSSit 55-45) . f^C<Ni^o# 
Lfc^^^ Wb^^- 15 S i — N i CDSSfcfc 5 5 
-45) . RC<Zn^o^ Lfc^>C* (fb-a-^l- 1 6 
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S i - Z n^figit 55-45) . }) ~7 yffcfc* — 
!)^V3 g SrN-^^/ufo y KV2 0 gKjga*Lfc?« 

/U^>-^*-Cti»^/M^-Ct&»Lfc»»: (ffc^- 1 
7) Srffi^fco ltSt»ii)oJSI:tAg 
aSlfcft:^ tffc-S**- 18 Si - AgcoSiftit 

$5 5-4 5) x it&m- 1 2^ilifeo#^l:TA 
gSrat«Lfcft-&«l 9 Si-SiOz- 

Ag^iittf 5 0- 1 0-4 0) . Kl 

20 s i-s i02-/fy7 yitv—y ^^(o 

Ilit75-15-10) Srffl^fco ±iE«ffi*m<Z>3 
*>-fb-&4& 2 ~ 2 0fi^fixt)¥^WX0. 01- 

^«>H-tt^»SftdS4 0-6 OtrfcSJ: 5l£iB-&LT*# 

W:& v Mi 7o g , ie*»J^ L-czKy^t^y^ 

^30 g£rN-> ^/U- 2-t'py H> 50 0mlC 

[0 0 5 8] jEfi&SWKL iCoOz^2 0 0 g <>: Tir 
^\sis-f7 y$ l 0 g £«J*-:RAiglM&l 0 g ir^^-e 20 

JJTVSg^H^L, N-y^/U- 2- t 9 P y K> 5 
0 0ml *;&D;ti!«!ig'&U .TE^^J-<-X h^rfls/SL 

[0059] ifar-msufciEffi^SJ^— * h^u— 
K=» — ^— -e/?$ 3 0 At mor/^s = #ixJS**fc<oifi 

ffiK&fiu 15 0tMn-7-/^it'EKa 
fc 0 Sf>lcK7^#jy^^ WjS;-5 0t£JlTOft» 

JjmX'&mi/- hSrf^Ufc, ftffi J WEffi<7>v'-- h<£>fi 
££r-;£KU ^fiffiSr'^T, ftf! 1 8mm. fiAiBj 

il»lt4. 2vi;/ t f6Iit^^/^lM^ 
±fEftffitt3|sf^0. 0V|:^^it^^/w»i 



(0060] (k'.zm.ffi&ntk<n£ 0 \z ltiml/:, r 
/u=fv«!ffl^cr-, 2 0 0 c c tOjgp(0;Ky 7*^ 
^!:65. 3 g tOj^g^-x^^/u^r^n., - mrrftig.^ 3 
0%8x/£^J: 5!:aiL/f^f), 2 2. 2 g 69/^g£ 
xf !/y4r'>ifogSLfc, 0. 4g(^LiB 

F4 . 12. 1 g^L i PFe S:SliS3 0t^/j: 

1 . 13 5flfeSW^«[*t'fcofc 0 /K^ii 8 P p 
m (SCtMl^-jS! ffip°p«MKC- 2 1 0^# — /U7^ *> 
ir-*»aiJSSSB-C»J^) . I»5>a2 4ppm (;/ 
d — ^rffi^lg^ L. 0. lUlNaOH 

[0061] >u >y-mmnix<nx ?iz ltml 

tb«r»##«(w«(H]Lfc 0 rc0#(HlL/tm^ (2) £ 

fS«!«7fett (1) -IwifcifiAU ±aiS6«ffi (3) SrJEMff. 
Alt rcom^m^Jtrfd^E- 1 ^AUfcg, jE 
ffi*^ (6) x *fe^y>^\ PTCIT- (63) , «St 
ffiWffls (6 2) . ELJjmfcjT-fc (6 1) £*J?JlLf- t>co 
Ztfxtryh (5) ^iMrMiKRgiHteM 

[0 0 6 2] ±fE<^R IS 1. 5AT^lt5 0 
3. OV^r^-C^Lf:, ^^>#^il ir^^ 

/u^m^a. ¥*&»b«ie, ^/i^-a 

x ^^tti±) ^fc. (^mm^ii 1 c+g^) 

£l&t)SILfc3 0t^>>/^(DMIW^Il K^L 
fco SfcAfficoy A^f*9 8»3i*Sr. *:*{::fE 

[0 0 6 3] 

1^1] 
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ft fi 






GnAh) 


SBECV) 


«h> 




m&m 


l-l 


1-1 


2200 


3.5 


7.7 


70 


2.5 


1-2 


1-2 


2200 


3.5 


7.7 


75 


1.8 


2 


2 


2100 


3.5 


7.3 


80 


1.4 


3 


3 


2200 


3.5 


7.7 


78 


1.6 


4 


4 


2100 


3.5 


7.3 


83 


1.3 


5 


5 


2100 


3.5 


7.3 


82 


1.4 


6 


6 


2000 


3.5 


7.0 


80 


1.5 


7 


7 


2100 


3.5 


7,3 


82 


1.4 


8 


8 


2100 


3.5 


7,3 


82 


1.4 


9 


9 


2200 


3.5 


7.7 


81 


1.5 


10 


10 


2100 


3.5 


7.3 


82 


1.4 


11 


11 


2300 


3.5 


8.0 


78 


1.6 


12 


12 


2200 


3.5 


7.7 


85 


1.2 


13 


13 


2000 


3.5 


7.0 


75 


1.8 


14 


14 


2200 


3.5 


7.7 


73 


1.6 


15 


15 


2200 


3.5 


7.7 


80 


1.5 


16 


16 


2100 


3.5 


7.3 


81 


1.5 


17 


17 


2200 


3.5 


7.7 


82 


1.4 


18 


15 


2100 


3.5 


7.3 


86 


1.2 


19 


19 


2100 


3.5 


7.3 


87 


1.2 


20 


20 


2100 


3.5 


7.3 


86 


1.2 



[oo64] nmm 2 

1 <D<t&V0 1-1. 1-2, 2, IK 12. 1 
4. 1 5, 1 7. 1 8, 1 9(CO^-C, Mfa&lKD? 

mi ? ;i-<D3tm&&t ±mnmmfc 0 . 1 



t5S4. 1 VtcteZSXKtemMM- 1 £Hi:*fl=-C^fc 
U lSJR:(iS2l^Lfc 0 >r4 iff— coy ^-M? Affifi 
#J3. 2^/l-T:£>o/c 0 (LixSiT^ti: x = 

[0 0 6 5] 
1^2] 



50 
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i*jv4=-a 




ft m 






Girth) 




(MO 






21 


i-i 


1700 


3.6 


6.1 


75 


1.7 


22 


1-2 


!700 


3.6 


6.1 


80 


1.4 


23 


2 


1600 


3.6 


5.7 


85 


1.2 


24 


11 


1600 


3.6 


5.7 


83 


1.3 


25 


12 


1600 


3.6 


5.7 


90 


1.1 


26 


14 


1600 


3.6 


5.7 


83 


1.3 


27 


15 


1600 


3.6 


5.7 


85 


L.2 


28 


17 


1600 


3.6 


5.7 


87 


LI 


29 


18 


1600 


3.6 


5.7 


86 


1.1 


30 


19 


1600 


3.6 


5.7 


91 


1. 1 



[0066] mmm 3 

HJ£#j 1 <Oit&4fo 1 - 1 N 1-2, 2, IK 12, 1 

4. 15, 17. 18, i9l:ot^ ^r^mtm^ 
fcS*S:i5 8g, femmt ux^y *^t*=y fyi 
seyf!>A i g ^K2oomi K5MftL-t\ 

hSrfESJLfc. jESJS^KL i C o O2&: 2 0 0 



hy^2g^ 7K200ml (^SkUTjEffi'&SiJ 
[0 0 6 7] 















ft a 






CnAh) 


fglt(V) 


(MO 






31 


i-i 


2200 


3.5 


7.7 


75 


2.5 


32 


1-2 


2200 


3.5 


7.7 


80 


1.8 


33 


2 


2100 


3.5 


7.3 


85 


1.4 


34 


11 


2300 


3.5 


8.0 


82 


1.6 


35 


L2 


2200 


3.5 


7.7 


89 


1.2 


36 


14 


2200 


3.5 


7,7 


82 


1.6 


37 


15 


2200 


3.5 


7.7 


85 


1.5 


38 


17 


2200 


3.5 


7.7 


87 


1.4 


39 


18 


2100 


3.5 


7.3 


91 


1.1 


40 


19 


2100 


3.5 


7.3 


92 


1.1 



[0 0 6 8] fcfctSEW 1 [0 0 6 9] 













ft IS 




CraAh) 


fB£E(V> 


avh) 








2000 


3.5 


7.0 


50 


3.2 




1400 


3.7 


5.0 


92 


1.2 
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[0 0 7 0] ttKW 2 

^mm§&&m&&8 0/2 oufc-sj; ?^m^\ mm 
mrnmt Lt/irf uy^7 y$ *&&x$ 

[0071] &&w<Dfc&vo&m^frmifoMi<DW&t 

&^W^»S:^tL, ^otftH^Kffi^ 5 3 . O^T 10 
tfc»i-*£, y^*A^>Hfc»*^y^*AS:Rft 

mhtlt^ £ (^±003**1*. iE«S4*«L i CoO 
2 £r L i N i O2 -^L i Mnz O4 t£f£;t"C fc l^fl6*C*> 

[0 0 7 2] 

[«W«>»j*] lEffiSttK. ftffitt*K 30 

(1) RjEffiei»Ktt, y^*^£^r-r 

\YMXM. R««*t»i:UT. tr-< m^Z^tsikS 
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1. oa-h3. 0JWTT'feo c 

(2) I^ffiTOtLT, K^-fSfia^Sr^t^ft:^^ 
¥i^^T-f"-rX(i0. 00 mT'fe6c 

(3) KftSfi-flt It, #&4rffl^6„ 

(4) IISIMtLT, &M^fl:^6 y ^£ A£ 

(5) sttW^tt, y ^^jUir^L^^ir^ S 

(6) 3S*ffi«-fffi&JR-r?tftB$n5„ 

(7) K^ffi»W(ifc^^i:«)»ft^Tffltt«Bg-Ct6«Sn 

So 

(8) iAS^^^if^it^ir, 
tbT-0 — 2 0 0 0%^^^-tirSo 

(9) te*ffi*m«:L i x s i r-*-rts»««Eiaii. 

x = 0~4. 2T^5„ 

(1 0) JifS (1) - (9) <0^ffiffij»<*V>/j:< £ ^2 

fS^Ofp) -b Ufc#zk~ ^ t &X-£ fc Q 

[HlffiOfflS*ftSiW] 

[Ell] lafeWJcffiffl L/cv-y ^^-tSJ&Wflfrffilgl*^: 

1 &m&Mtez>mmm 

2 #[ii®ffij¥ 

3 ±&mmfc 

4 iEm y — k 

5 tf*>ry V 

6 1 JE;^JS#fc 

6 2 aacffiwr*^ (*>r ^) 

6 3 PTCi^ 
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